Introduction
Mucoepidermoid carcinoma (MEC) of the lung is an extremely rare tumor that accounts for 0.1% to 0.2% of all primary lung tumors. Pulmonary MEC was first described by Smetana in 1952 and is pathologically characterized by a combination of mucus-secreting, squamous, and intermediate cell types [1] [2] [3] [4] . Mucoepidermoid carcinoma (MEC) originates in the nasal cavity, paranasal sinus, thyroid, bronchus, breast, skin, lacrimal gland, and lacrimal sac [5] . MEC is most commonly seen in salivary glands, accounting for 25% of malignant salivary tumors [6] . Although both major and minor salivary glands are affected, an intraosseous variant is reported to originate from primitive glandular cells, which are occasionally seen in dentigerous and sialodentigerous cysts, MEC originating in the lungs occurs commonly in the central airways and is known as bronchial MEC [4] . The pathological findings of bronchial MEC, which arises from bronchial glands, are similar to that of MEC from salivary glands.
MEC can be classified into High-grade and low-grade. Highgrade tumors often show irregularly distributed solid and glandular components, with necrosis, whereas low-grade tumors are composed primarily of solid sheets with mucous-secreting cells surrounding pools of mucous [7] . The symptoms of bronchial MEC are cough, dyspnea, wheezing, and obstructive pneumonia related to obstruction of tracheobronchial tree [8] . Sometimes bronchial intervention is needed for airway obstruction due to bronchial MEC [9] .
Although no controlled trials that have evaluated treatments for MEC of the lung, surgery is considered the first treatment choice for resectable tumors. Radiation therapy (RT) is regarded as ineffective [10] [11] [12] .
Here, we present a case of airway obstruction due to a bronchial MEC that was successfully treated with RT.
Case Report
A 64-year-old female visited the hospital complaining of dyspnea and dysphagia for 2 weeks. She had a 0.5 pack-years smoking history. The physical examination disclosed rhonchi in the anterior chest wall. The laboratory findings showed her white blood cell count as 12,420/ mm 3 , hemoglobin 9.2 g/dl, and C-reactive protein 5.85 mg/dl. Squamous
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cell carcinoma antigen (SCC), carcinoembryonic antigen, cytokeratin fragment 19 (CYFRA), and pro-gastrin-releasing peptide levels (ProGRP) were normal and her soluble interleukin-2 receptor level was 629 U/ml (145～519 U/ml). Chest computed tomography (CT) showed the mass (4.8 cm × 4.2 cm × 4.8 cm) in the middle mediastinum where it compressed the trachea and esophagus ( Figures 1A-1D ). She was referred to our hospital for treatment.
Her trachea was so narrow that the bronchoscope (1T260 ® , Olympus) barely passed through (Figure 2A ). To maintain airway patency, we selected and placed an uncovered self-expandable metallic stent (Ultraflex ® ; Boston Scientific, Tokyo; diameter 14 mm, length 30 mm) because the tracheal obstruction was severe and there was non-invasive compression from outside ( Figure 2B ). The surface of a lower portion of the trachea was irregular, exfoliative cytodiagnosis revealed class IIIb, which indicated a borderline of carcinoma. In esophagogastroduodenoscopy, the middle portion of the esophagus was narrow and the surface was clear. Tissue obtained by endoscopic fine-needle aspiration consisted of a mixture of mucusproducing, squamous, and intermediate cells and was positive for Alcian blue Periodic acid-Schiff stain ( Figures 3A-3D ). Because the immunohistochemical staining was positive for cytokeratin 7 (CK7) ( Figure 3C ) and negative for Napsin A and thyroid transcription factor 1 (TTF-1), MEC was diagnosed. Anaplasia and necrosis were observed indicating high-grade MEC ( Figure 3B ) [2, 13] . The biopsy was negative for epidermal growth factor receptor mutations, echinoderm microtubule-associated protein-like 4, and anaplastic lymphoma kinase (EMA4-ALK). Systemic screening with fluorodeoxyglucose positron emission tomography showed metastasis in the right supraclavicular lymph node and right S6.
Palliative RT of 30 Gy given in 10 fractions was planned and started at 16 days after admission. However, airway stenosis became severe during the course of treatment. Chest CT showed that the tumor size was increasing from 4.8 cm to 6.5 cm and the trachea was compressed and deviated ( Figure 1C ). The patient was intubated for airway obstruction on day 20. RT was temporarily stopped because of severe respiratory status. Argon plasma coagulation was performed to remove the intratracheal stent where it had invaded the tumor. RT of 20 Gy given in 5 fractions was restarted on day 31. A physician stood by during RT in case of respirator bungle. In the course of treatment, the patient's respiratory status improved, and an additional course of RT with 20 Gy given in 5 fractions was applied. After 49 Gy, the size of the tumor decreased to 3.1 cm ( Figure 1D ) and ventilatory support could be withdrawn. She recovered performance status 1, chemotherapy (nab-Paclitaxel in combination with carboplatin) was started as first line. However, pneumonia in left upper lobe was occurred. After recovering, she treated with cisplatin and irinotecan as second line. Then she developed febrile neutropenia and sepsis due to pseudomonas aeruginosa. She died 8 months after diagnosis.
Discussion
We reported a case that tumor shrinkage was obtained by RT and it was possible to withdraw from a ventilator. This is the first case report in MEDLINE of an unresectable bronchial MEC treated with RT resulting in a partial response. Surgery is primarily choice for resectable tumors. However, no consensus has yet been reached in the treatment of advanced bronchial MEC. A few advanced bronchial MEC cases have been treated as NSCLC in clinical practice [4, 14] . We summarized the papers reporting on the treatment and prognosis of pulmonary MEC (Table 1) [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . Chin and colleagues examined 41 cases of surgical treatment and reported that 5-year survival rate of high-grade MEC was 53.2% and 5-year survival rate of low grade MEC was 66.7% [17] . In addition, Hou et al. Reported 29 cases including nonsurgical treatment cases, high-grade MEC reported a 5-year survival rate of 11.8% and low grade MEC a 5-year survival rate of 80% [18] . In their cox regression analysis, histological grade and TNM stage and resectability were significantly associated with prognosis. Other reports described grade and operability as meaningful factors of prognosis [4, 20] . In another report, age was also reported as a prognostic factor [22] .
Few reports showed the effect of chemotherapy. Han and colleagues showed the effectiveness of gefitinib against pulmonary MEC. This was effective even in patients without EGFR mutation [14] . In addition, Sonobe et al. reported a case that carboplatin plus paclitaxel was used for unresectable pulmonary MEC patient with 25 months disease free survival [27] .
The question remains as to whether or not RT is effective for bronchial MEC. Use of RT has not been widely discussed because the incidence of MEC is very low [28] . It was regarded to be ineffective for bronchial MEC because salivary gland tumors, which were pathologically identical to bronchial MEC, were considered resistant to RT [10] [11] [12] . However, the effectiveness of RT for salivary MEC has recently been reported. The 10-year local control rates were 42% and the cause-specific survival rate was 44% for salivary tumor patients treated with RT alone. And almost 20% of that patients have been cured with RT alone [29] . Therefore, RT is now widely conducted in inoperable and postoperative salivary MEC and the results were reported as effective palliation and disease control [30, 31] .
We assumed that the effectiveness of RT for bronchial MEC might be underestimated as for salivary MEC. The most significant differences between bronchial MEC and salivary MEC are symptoms such as bronchial obstruction and obstructive pneumonia, which can be critical. While local control is considered important in the treatment of advanced salivary MEC, size reduction is meaningful in patients with bronchial MEC suffering from the bronchial stenosis. In the present case, the tumor decreased in size after RT allowing to be weaned from ventilation and it might be prolonged the survival and enabled to recover. Perhaps best supportive care would have been chosen if RT was thought to be ineffective for bronchial MEC. Therefore, re-evaluation of the effectiveness of RT for bronchial MEC is needed. Kanemoto et al. described a case treated with proton beam therapy (PBT) for an inoperable recurrence of bronchial high-grade MEC. After the third course of PBT, a disease-free status was maintained for 1 year [28] . PBT uses the same mechanism as RT to kill tumor cells, and this case also supports the effectiveness of RT for unresectable bronchial MEC.
Conclusion
We reported a case of tracheal stenosis induced by bronchial MEC that was successfully treated with RT. This case suggests that RT is a treatment option for unresectable bronchial MEC. 
